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On 1% March 1960 the writed sccompunied.| |
to the subject facility for the purpose of preosenting proposed
25X1A speciflcatlicns for a V/H senser, ln order to determine the espa-
oility of [ | to produce a device with the desired charsetepristice.
25X1A ghi f‘:é}.cvwmgl ipe:?agms@l partigipated in part or all of the
iscussions . .

25X1A ts:s:i*ktﬁing Manager R

Manager, Project Engineering
Chief of Research and Development
Managsr of Reeon, Systeas

- Dipector of Ragineering
25X1A Director of Customer Relations

) | l, Eastern District 8Sales Representative,
did not participate in the discussions, but was introduced briefly.

The proposed specification drawn up by Eastman Kodak
Company was submitted for discussion aind the charecteristics 2 25X1A
V/H system currently under development wnre intreduced by
The latter system is to be an application of what | | ealls its 25X1A
30L0° device, for Stabilized Optical Lock On:, whieh 18 an optical
sesker-tracier {rom which the hecessar? ratf€ pick-offs can be 25X1A
obtained; it is this system which [ [intends to propose to [ |
in response to 8 recent bid request, This bid reguest et
described by MPR-RAG-301, frouw information obtalucd st B

25X1A

With respeet to the EXCo. proposed specification dis- 25X1A
cussion centered principally upen the arcas of operabllity under
eonditions of 75% cloud cover, rejection of lock-on to clouds,
eavironmental conditions, 2:d optical effect or vehlcle shock wave.

The stated requirement of 0.5% sceuracy was stated to be attainable,
with a probable accuracy as high as 0.128. A more precise definition
of accuracy seems to be required, as to whother the error should be
& root-mean-square ¢rror, or whether maximum error is to be specified.
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The device whicn is pr;§§§ing to may be described
as follows: [::] [:::]

1. & ztabilized tragking detector.

~\.

2. Cowmputlag cireuitry iﬁi&§¢§111 have a [reguengy or
voltage output, proportiona}l to the ratic V/H.

The trackingy head, or "SQLO decvice, will utilize a
| ard will lock-on & 25X1D
polintl of scene contrast in the vicinity of 15 degrees forward,
track this point through an angle of 20 degreos, and reset., The
piteh rate and azlmuth rate are derived frow the tracking head.
The traeking cyele will take about seven gecondsa.

The computing section will have 2 controllable oscillator
whose frequency is counted down and related to the reciprocal of
the rate determined by the detector, whicn appears as a binary
number in a storage, and the oacillator then will be corrected in
fregquency as may be required. The varilable frequency thus obtained
can be detected and converted to @ voltage signal proporticnal to
the ratioc of V/H; in the case of the proposal the contrallsble 25X1A
oscillator frequeney will be of the order of 1000 cps for a V/H
ratic of 0.05 radians per second. The reciprocal of V/H, in binary
form, 18 available as an output of tern parallel bits.

25X1A after reviewing the requirements presented by the EKCo.
pruposal,[fif%fklt that the basic system as described above would
suffice, with the following probable characteristics. The traciing
angle could be reduced to a total angle of ten degrees, aund a
tracking cycle perlod of four seconds, The output would most likely
consist of V/H in terms of frequency {at say five volts mms), angle
in terms of a slowly varying "D-C" voltage, and the binary owmber
representing H/V 1n ten bits, as above. 1In order to secommodate
the requirement of operation under eonditions of 758 c¢loud cover,
1t wag felt that three sources of information might be tapped;
namely, target, brightness, target spectral properties, and history
of input with regard to these and rate in the previous acgquisition,

or scan,
25X1A The Lotal power requirement specified 1s 100 watts; it
was stated by that this probably need not exceed 50 watts, HNo

Aifficulty was [orezcen with the types of power specified,

With respect to apecification of the minimum light level
for proper operation, 1t was stated that no automatic exposure
determination deviee is planned for the instrumentation, It was
agreed that a morc precise definition of this requirement should
be ineluded in any later dlscussions,.
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411 of the V/H hardu:ru ”’Aiﬁmment producticon of operation
us ctron tubes, | ted that semiconductor work :
at 8 in the laboratory R & D stage. In this connection it 25Xx1
was noted that the temperature requirements of the proposed speci- '
fication would require the use of Silicon semiconductors. Mo
altitude problews are aatiaip‘t&d in the slectronics,

Mugh discussion was %nntand upon the required stabill-
zation of the V/H device., It was noted that the main equipment
will be mounted on a stable platform whieh will not be pltched,
although the instrument it=elf will -be pitched at a rate determined
by the V/H device. It was acknowledgzed that stabiliszation of the
V/H detector, either entirely self-contained or using an external

reference might be obyi non-pitching platform would be
sufficlently stable. xpressed & prelerence for 25X1A
stabilizing the V/H J4& ; s and stated that 1t would then

appear desirable to mo.nt it an- the same frame as the inztrument.
Rezte stabilization rather than pesition stabilization would be
preferable. 4 considerable saving in weight might be realized
if stabilization could be omitted. The welght of the V/H equip-
ment with stabllization might be as mfuch as twlce that without,
and would probably be of the arder of 28 p@unda, whieh 18 higher
than the 15 pournds arbitrarily ealled out in the proposed speci-
fication. Reactive torque due to atadilization would probably
not exceed one ounce-inch,

} It was atated that no driver conirols other than equip-
ment turn-on-off, and possibly selection of fully automatic and
programmed IMC correction would be permitted. 25X1A

In response to inquiry by [ lit was disclosed that some
Information 18 available regarding the shock wave of the vehicle,
and the angle was stated to 189 approximately at the position of
the equipment. The change of angle of refraction caused by sweeplng
the shock wave over the anticipated required angle was stated to
be of the order of five minutes, It was stated that the atmosphere
in the vielnity of the equipment may be helium at the pressure
stated in the proposed specification. 25X1A

25X1A Much discussion, initiated by | | eentered
acouracy ol

25X1A

upor: the Igz_ng_q_f_gi) shocik wave the tracking
device, pointed out that this would likely be a2 pre-
dictable corrcctlion of second order magnitude, and ad&gu&te com-
pensation could be bullt into the equipment, 25X1A

pressure, combired with high temperature: was initiated by

Dizcussion of the effects of operating at low atmospheric
| with-particular respect to bearings., It was ailgreef that

dissimilar lubiication techniques might be required for normal
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operation and for ground testing, . #e possibly that different cri-
teria of satisfactory performance would be set up, betwee: ground
and full operational teating. The nced for simulation was dis-
cussed for ground testing.

. In a tour of plant facilities some of the present V/H
detecting hardware was examined, None of the presently opera-
tional equipment is of the typg discussed above, but the most
recent design, which was also viewsd at[ | has a self-gontained 9o5X1A
stable platform for the deteetor. Thia detector employs two three
inch foecal length optical systems and detects the effect of field
filtering by means of a reticle in e#ah. The detectors are Ektron
cells. Developuent hardware of similap design, using reticles
oriented angularly with respect to eac!t other to detect drift
angle, has been delivered but a ritly was not notably sueccessful,

Some parts of equipment using the SQ0LO principle were

displayed., The scanner operatas at 60 cps, and is driven by a
giobe three-phase 400 ops inductlen motor, approximately size 11

Two demonstration films were screened, both of which
showed an experimental SOLO seanner lociking on to and tracking
ground targets, from 2 moving vehicle on the ground, end from a
small alreraft. In these films the camera platforms was slaved
to_the scanner and tracking oceurred after the operator manually
selected an appropriate target. Target acquisition occurred
promptly, apparently in a fragtion of a second, The point tracked
appeared to be one of contrast and target areas both lighter and
darker than the surround were tracied. A vertical aerial view
from an altitude of 9000 feet showed similar performance when the
Scanner Was simply manually re-set 8t a forward angle and allowed
to lock-on to any target, and then to track this target. 4 porticn
of the film which purported to show that the device would track
the ground in the presence of cloud cover was inconclusive, in
the view of this observer, since tracking appeared to occur on
the cloud fine structure. 4 seene in which tracking occeurred on
surface detall of a large water area showed some hunting.

25X1A

RAG/MDG
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